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SIX  SPANS  OF  ARKANSAS  FEDERAL-AID  BRIDGE 
FLOATED  INTO  POSITION 

Compiled  from  a  report  submitted  by 
c.  t.  nltteberg  of  district  6 
(Not  for  release) 

The  floating  into  place  of  six  2|4^— foot  steel-truss 
spans  in  the  construction  of  the  Federal-aid  bridge  (F.A.P. 
No  *  244-A)  across  the  Arkansas  River  at  Dardanelle,  Ark.,  a 
hazardous  undertaking  under  the  best  of  conditions,  has  been 
accompljshed  without  great  difficulty.    The  success  of  the 
work  is  attributed  to  the  high  degree  of  skill  used  by  the 
contractor  in  executing  an  extremely  effective  method  of  flo- 
TAT  ION  . 

The  bridge,  when  completed,  will  consist  of  seven 
steel-truss  spans  each  2 | 4  feet  6  inches  in  length,  one  362- 
foot   SWING   SPAN,    TWO   60-FOOT    RE  1 NFORCED— CONCRETE  DECK-GIRDER 
APPROACH    SPANS    AT    THE    NORTH    END,    AND  ONE    RE  1 NFORCED— CONCRETE 
DECK    GIRDER    OF   40-FOOT    SPAN    AT    THE    SOUTHERN    EXTREMITY.  THE 
ENTIRE    STRUCTURE    !S   DESIGNED   TO   CARRY   A   ROADWAY  20— FEET  WIDE 
IN    THE    CLEAR    WITH   A    5-FOOT    SIDEWALK    ON   THE    DOWN  STREAM  SIDE. 
THE   CONCRETE    FLOOR   OF  THE   SIMPLE-TRUSS    SPANS    IS    INCREASED  IN 
THICKNESS   SUFFICIENTLY   SO    AS  TO   ACT    AS   A  WEARING   SURFACE  FOR 
THE    TRAFFIC.      THE    SWING    SPAN    IS   SURFACED   WITH   A  CREOSOTED 
LAMINATED    FLOOR,    8    INCHES  THICK,    TOPPED  WITH  A    ||-INCH  THICK- 
NESS   OF   MODIFIED   TOPEKA  MIX.      ALL  OF    THE    MAIN    PIERS,    AND  THE 
ONE    PIER    SUPPORTING    THE    NORTH    APPROACH    SPANS,    ARE   BEING  CON- 
STRUCTED  BY   THE   PNEUMATIC   PROCESS   WITH   THE    FOUNDATIONS  SUNK 
WELL    INTO    SOLID  ROCK, 

|N    ORDER   THAT    THE    FLOOD   HAZARD   MIGHT    BE   REDUCED    TO  A 
MINIMUM,    THE    CONTRACTOR    ELECTED   TO    ERECT    SIX   OF    THE  MAIN 
TRUSSES   ON   THE    SHORE   AND   FLOAT   THEM    INTO    PLACE.      THE  FIRST 
SPAN   WAS    PLACED    IN   POSITION    SUCCESSFULLY    IN   THIS   MANNER  ON 

June  M,  and  the  remainder  from  June  30  to  July  4,    1928,  In- 
clusive.   The  first  step  in  the  operation  was  the  construction 
of  a  (xf.olng  dock  of  sufficient  length  to  hold  6  spans,  and 
located  about  400  feet  upstream  from  the  bridge  site.  this 
consisted  of  two  timber-trestle  runways  extended  far  enough 
out  into  the  Arkansas  River  so  as  to  permit  the  entrance  of 
two  barges.    the  trusses  were  fabricated  on  a  single  set  of 
false  work,  and  then  successively  moved  out  upon  the  loading 
dock  as  they  were  completed. 
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TWO    BARGES,    SHOWN    IN    FIGURE    I,    WERE   REQUIRED   TO  FLOAT 
THE   SPANS    FROM  THE   LOADING  DOCK   TO   THE   BRIDGE   SITE.      EACH  OF 
THESE,    40  FEET   WIDE   BY   90  FEET   LONG    BY  6   FEET    DEEP,    WAS  BUILT 
AND   LAUNCHED  BY   THE   CONTRACTOR   AT    THE   SITE   OF   THE  WORK.  A 
3— BENT   TRESTLE   WAS   CONSTRUCTED  ON   EACH   BARGE   SO  AS  TO   BE  CA- 
PABLE  OF   SUPPORTING   THE  TRUSS   SPANS  AT   PANEL  POINTS    L-2 ,    L-3 , 

and  L-4.    The  barges,  by  partial  scuttling,  were  lowered  into 
position  beneath  the  trusses  on  the  loading  dock.    the  water 
was  then  pumped  from  the  barge,  thus  raising  the  truss  clear 
of  the  dock. 

probaely  the  most  interesting  feature  of  the  construc- 
tion was  the  complete  control  of  the  barges,  from  aboacdtthe 
barges  themselves,  with  cables  attached  to  pile  dolphins  driven 
at  appropriate  intervals  across  the  river,  upstream  from  the 
loading  dock  and  about  400  feet  above  the  bridge  site.  one 
barge,  used  as  the  control  unit,  was  equipped  with  two  bo  i ler6 
and  two  3-drum  hoists.    one  hoist  operated  the  two  main  control 
cables  which  were  crossed  and  attached  to  the  inshore  dolphins 
at  the  beginning  of  the  flotation  work  as  shown  in  figure  2. 
as  the  barges  supporting  the  span,  moved  out  into  the  river, 
an  anchorage  cable  was  attached  to  the  intermediate  dolphin, 
and  the  cross  cables  were  changed  over  to  the  two  offshore 
dolphins.    the  second  hoist,  on  the  control  barge,  operated 
the  auxiliary  control  cables  which  were  attached  to  anchorages 
below  the  bridge  site.    these  anchorages  were  used  in  conjunc- 
tion with  the  main  control  cables  to  shift  the  position  of  the 
barges  so  as  to  bring  the  trusses  into  exactly  the  proper  loca- 
tion over  the  piers.    the  barges  were  under  perfect  control  at 
all  times  and  no  difficulty  was  experienced  in  maneuvering  the 
spans  into  the  correct  position  where  the  barges  were  again 
partially  scuttled  and  the  trusses  lowered  onto  the  timber 
blocking  placed  on  the  piers.    the  barges  were  then  pumped 
free  of  water  and  returned  to  the  loading  dock  for  another 
truss  load.    the  timber  blocking  on  the  piers  was  made  neces-t 
sary  by  the  unforeseen  stage  of  high  water  in  the  arkansas 
River  at  the  time  of  the  flotation. 

The  entire  operation  was  accomplished  without  any  diffi- 
culty and  in  rapid  time.     It  required  l§  hours  to  load  the  span 

AND   PUMP   OUT   THE   BARGES,     I \  HOURS   TO    FLOAT  THE   SPAN    INTO  PLACE, 
I    HOUR   TO    SET   THE  BLOCKING  ON  THE    PIERS,     |-|  HOURS   TO  PARTIALLY 
SCUTTLE   THE   BARGES   AND   BRING  THE   SPAN   TO   REST   ON   THE  BLOCKING, 
AND  TWO    HOURS   TO   BRING   THE   BARGES   BACK   TO   THE   LOADING  DOCK. 
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The:  Dardanelle  Federal— mc  bridge  is  being  euilt  by 
the  Arkansas  State  Highway  Commission  at  an  estimated  cost 
of  $588,000.00  of  which  Federal  funds  are  obligated  to  the 
amount  of  $293,775.  The  finished  structure  will  replace  a 
pontoon  eridge  on  which  tolls  are  now  being  collected. 

the  bridge  was  designed  under  the  direction  of 
N.  B.  Carver,  bridge  engineer  for  the  State  highway  depart- 
ment, and  is  being  built  under  the  supervision  of  C.  A.  Dunn 
as  resident  engineer,  assisted  by  R.  E.  Hiles.    The  contract 
is  held  by  the  Lakeside  Bridge  and  Steel  Company;  the  work 
is  being  carried  out  under  the  personal  direction  of  its  pres- 
ident -  S.  C.  Codd l ngton  -  with  S.  C.  Waller  as  superintendent. 

CORRUGATED  METAL  TRACKS  FACILITATE  TRUCKING 
OVER  SOFT  SUBGRADES 

Compiled  from  a  report  submitted  by 
G.  L.  Dampen  of  District  5 
(Not  for  release) 

The  corrugated  metal  tracks  used  to  facilitate  the 
trucking  of  road-building  materials,  over  soft  PORTIONS  of 

THE    SUBGRADE   ON    I OWA    FEDERAL-AID   PROJECT. No.    276-B   ARE  ILLUS- 
TRATED   BY   THE    ACCOMPANYING    PHOTOGRAPH.      THE   TRACKS,  MANUFAC- 
TURED in  St.  Paul,  Minn.,  under  the  trade  name  of  "Metal  Rut" 

ARE    PARTICULARLY    USEFUL    IN    I OWA    IN   THE    SPRING   WHEN    ALL  GRAVEL 
ROADS   BECOME    IMPASSABLE   UNLESS   THE    SOFT    SPOTS    IN   THE  SUBGRADE 
ARE    PLANKED   OR   OTHERWISE   MADE   TRAVELLABLE.      THE    "METAL  RUT1' 
SECTIONS   ARE    |0   FEET    LONG   AND   COST    $19   APIECE.      THE  DIAMETER 
OF   THE    SEMI -CI RCULAR   TRACK    IS    15    INCHES    AND   THE    THICKNESS  OF 
THE    CORRUGATED   METAL    IS    |/8   OF   AN    INCH.      THREE   8-lNCH  CROSS 
PIECES   HOLD   EACH    SECTION   TOGETHER.      THESE   EXTEND  TO    THE  OUT- 
SIDE   EDGE    OF   EACH   TRACK    AND   ARE   HELD    IN    PLACE    BY   4   RIVETS  TO 
EACH   TREAD.      THE   TREADS    ARE   SPACED  AT  THE    STANDARD   GUAGE  OF 
4    FEET    8§-    INCHES    FROM   CENTER   TO    CENTER.      TH  J  S    SPACING  WILL 
ACCOMMODATE   SATISFACTORILY  ALL   TRUCKS   EXCEPT   THOSE  WITH  DUAL 
PNEUMATIC   OR  WIDE   SOLID  TIRES.      A   LAP   OF  4    INCHES    IS  MADE 
BETWEEN    THE    SECTIONS,  , 

THE   MAIN   ADVANTAGE   OF   THIS   TYPE   OF   TEMPORARY  SURFAC- 
ING   IS    THE    FACILITY   WITH   WHICH    IT   MAY   BE    INSTALLED,    OR  RE- 
MOVED TO   ANOTHER   LOCATION.      AS  MAY   BE   SEEN    JN   THE  ILLUSTRA- 
TION,   THERE    IS   CONSIDERABLE    SAG    IN  THE   TRACKS   BETWEEN  THE 
JOINTS, 


t 


I 


J 


4 


ii 

I 

i 


I 

1 

8  1 


ii 


:1 


:! 


j  i 


Hi 


111  ill  Ii!  ii!  ii!  lil  III  III  ii!  I  ill  111  ill  In  Ii!  Ill 


i 


55  Sg 

M  is 
5i  s§ 


3S8    838    C  S 

its  m  i  i 


£83 


SSS   38S  83; 

§§§  5£i  §Ss 


SIS 

E82 


52 

E 


222 


22  p 


ss  n  ip  -  32  ui  f  sis  .22  §22 


52  Siss 


88c 


ill  I! 

881  si 


3?3  5: 

1  I  II 


C  s 


888   22S  C58 

§§a  HS  SI" 

828  in  ii 


I! 


35i5  SSS 

Is  22s 


8S=S  ™5E 

»p's  iii 


if 


a  -  & 


2  2  3  2  si      S  ^2 


U  2    Si  ga 


pi      222  2jjj  ii|  22*  2££  ill  ip  22*  iii  m  m  22i  322  2{p 


ii 

Hi 


P§5   S3C  S 

iii  HI  1 


m  m 


88 


11  m » 

fig  jss  is's  h;s  III  iS2 


SSS 

ESS  £»s 

m 


m  m  m  m  m  im 

iii  iii  Hi  iii  Hi  i£i« 


2  s  2 


55  52 


2 


22 


i22  s-s: 


22  222    3J     2    Sjj  3jj'2  2"2  522    22  SgS  5 


Is 


ill  ii  II I 


83S  S8 SS  ft" 


38 


inn  11 


CC 


8  8  5  SP 


ill  II 


888 


K  5 


I 


2 


2  2 


5  222  22  2  s  sii  s2  s    22       I  s  £  ii*  P 


3  $ 
1  I 

8  S* 


PS 


1  Hi  Iii  1 1 


il  Ii  H  lil  I« 

58      8g      S3S  |s» 


ill 

B"«" 


a  in 

ii  ni 


2 


S22  3 


2  2F 


S"2 


II  111  1H  Hi  l» 

IS'   m  Hi  s'i?'  iii 


us 

ii 
ii 


mm  11  mm 


«"S  in 


iii  iii  iii  iii  iU 

SSS   5s=  CSS  S3S 


SS3 

IS'S 


SS 3   S2a   838  £KS 

=§s 

s?i  ip  iii  iii  iii 


S«3  sii 


S53  SSPS 
83"i 


Hi  111  iii  ill  ill  iii  III  S!i  ii!  I  Hi  Is!  iii  In  111  liii 


1 


i 


: 


-  10- 


GRINDING  MACHINE  DEVELOPED  IN  KANSAS 
FOR  SMOOTHING  UNEVEN  CONCRETE-PAVEMENT  SURFACE 

Compiled  from  a  report  submitted  by 
D.  D.  Mickey  of  District  5 
(Not  for  release) 

a  unique  grinding  machine  for  removing  the  undulations 
from  the  uneven  surface  of  a  recently  constructed  concrete 
pavement  was  developed  by  the  contractor  for  use  on  kansas 
Federal-aid  project  No.  334-A.    Four-tenths  of  a  mile  of  the 

PROJECT,    WHICH   CONSISTED    |N   ALL  OF   2,3  MILES  OF  CONCRETE 
PAVEMENT   of  A  9-6-9  CROSS   sect j on  AND    18   FEET  wide,   WAS  RE- 
ported unsatisfactory  on  october  14,   1927  because  of  the  un- 
even surface  between  stations  i  03  and  1 24 . 

The  machine  is  constituted  essentially  of  a  rotary 
drum,  with  attached  cutters,  mounted  on  a  movable  frame 
which  is  in  turn  fixed  to  an  outside  framework.    the  rotary 
drum  was  made  of  a  19-inch  length  of  oil-well  casing  12 
inches  :n  diameter.    The  2-jnch  steel  shaft  which  served  as 
an  axle  for  the  drum  was  passed  through  appropriate  holes 
in  two  round  plates       inches  thick  by  ii   inches  in  diameter 
which  were  fixed  on  the  inside  of  each  end  of  the  casing. 
Ten  plates,   19  'nches  In  diameter  and  |§-  inches  thick  were 
then  cut  from  plate  steel.    after  the  central  area  (|2  inches 
in  diameter)  was  removed,  three  sets  of  holes  (f,  3/8,  and 
ij-jnol)  wep.z  dr  ]  '—led  near  the  outer  edge  of  the  plates.  the 
three  sizes  of  holes  were  made  to  permit  the  use  of  three 
different  diameters  of  cutter  axles,  but  in  the  subsequent 
use  of  the  machine  on  project  no .  334-a  only  the  3/8-lnch 
holes  were  used.    each  plate  was  next  cut  on  a  radial  line 
and  then  sprung  approximately  i   inch,  giving  them  the  appear- 
ance of  large  lock  washers.    the  plates  were  then  welded 
successively  to  the  drum  and  to  each  other  in  such  a  manner 
that  when  they  were  all  in  position,  they  formed  a  continuous 

SPIRAL  mBOUT   THE   DRUM » 

The  cutters  consisted  of  cast  steel  wheels  3/8  inches 
thick  by  2-i-  i  nches  in  diameter,  of  the  k  i  nd  ordinarily  used 
to  dress  emery  wheels.    a  total  of  342  cutters  were  attached 
to  the  drum,   |8  cutters  being  mounted  on  each  3/8— inch  axle. 
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It  was  found  that  one  cutter  would  wear  off  TO   1-5/8  INCHES 

IN   DIAMETER,    AND   BECOME   UNSERVICEABLE,    FOR  EVERY  2  SQUARE 
FEET    OF    PAVEMENT    GROUND    I     INCH    DEEP.      THE    AVERAGE    DEPTH  OF 
THE    PAVEMENT   CUT  WAS    ABOUT  \   INCH.      A   GUARD,    SHOWN  LIFTED 
IN   THE   ACCOMPANYING   PHOTOGRAPH,    WAS    PLACED  OVER   THE  CUTTING 
DRUM  AS   A   PROTECTION    FOR   THE  WORKMEN   AGAINST    DUST    AND  BROKEN 
CUTTERS . 

The  outside  frame  of  the  grinding  machine  was  II  feet 
long  and  4  feet  wide,  and  was  built  of  6  by  4-inch  oak  tim- 
bers, stiffened  on  each  side  by  3/4-inch  steel  truss  rods . 
the  inner  frame,  carrying  the  cutting  drum,  4  feet  long  by 
2  feet  wide,  was  constructed  of  4  by  4-inch  oak  members. 
This  inner  frame  was  hinged  to  the  outer  one,  by  a  pipe 
hinge  fixed  to  a  4  by  4-inch  cross  brace  supporting  the 
engine.    Twelve-inch  pulley  wheels  were  used  on  the  drum 
and  the  engine.    the  drum  was  raised  by  a  lifting  lever  at 
one  end  of  the  inside  frame.    t-shaped  adjusting  screws, 
at  this  end  of  the  frame,  regulated  the  depth  of  cut.  the 
power  was  delivered  by  a  6  horse-power  fa  i rbanks-morse  gaso- 
line engine  operating  at  a  speed  of  450  revolutions  per 

MINUTE. 

The  machine  was  moved  along  the  pavement  on  four  3- 
inch  castors,  mounted  near  the  ends  of  the  outer  frame.  for 
the  purpose  of  oiling  the  cutter  axles,  a  number  of  pln  holes 
were  drilled  in  the  drum,  and  the  drum  was  filled  with  waste 
and  engine  oil.    the  two  men  required  for  the  operation  of 
the  mechanism,  moved  the  device  along  the  pavement. 

The  pavement,  ground  down  by  the  machine,  consisted 
of  a  sand-rock  mix  from  which  cylinders,  at  the  end  of  28 
days,  tested  4,000  pounds  per  square  inch  in  compression. 
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INGENIOUS  WATER-SUPPLY  DEVICE 
USED  ON  SMAU  CONCRETE  MIXER  IN  KANSAS 

Contributed  by  the  Division  or  Construction, 
and  compileo  from  a  report 
submitted  by  h.  b.  whisht  of  district  5 
(Not  for  release) 


An  ingenious  and  simple  device  FOR  SUPPLY} no  a  uniform 

QUANTITY  OF  WATER  TO  THE  DRUM  OF  A  SMALL  CONCRETE  MIXER  WAS 
PERFECTED  SV  THE  FOREMAN   IN  CHARGE  OF  CULVERT  CONSTRUCTION  ON 

Kansas  Federal-aid  projeot  No.  260- A.    This  water-measuring 

EQUIPMENT,  WHICH  HAS  SEEN  PATENTED*   CONSISTS  ESSENTIALLY  OF  A 
STEEL  SOX  SOLTEO  TO  THE  81 OE  OF  THE  HOPPER.     AN  OUTLET  PIPE 
LEAD} NO  PROM  THE  WATER  BOX,   A8  SHOWN   IN  THE  ACCOMPANYING  ILLUS- 
TRATIONS,  CONVEYS  THE  WATER   INTO  THE  DRUM  WHEN  THE  MIXER  HOPPER 
HAS  BEEN  ELEVATEO  TO  A  SUFFICIENT  HEIOHT.     THE  DIAMETER  OF  THE 
OUTLET   PIPE   IS  MADE  LARGE  ENOUGH  TO  PERMIT  THE  EMPTYING  OF  THE 
SOX  BY  THE  TIME  THE  LAST  OF  THE  AGGREGATE  HAS  PASSED   INTO  THE 
DRUM.      THE  TOP  OF  THE  BOX,   TOWARDS  THE  MIXER,    IS  COVERED  WITH 
A  STEEL  PLATE  TO  PREVENT  THE  OVERFLOW  OF  THE  WATER  WHEN  THE 
HOPPER   IS  RAISED.     THE  DEVICE  SEEMS  TO  BE  MUCH  SIMPLER  THAN 
THE  USUAL  ARRANGEMENT  FOR  SMALL  MIXERS  WHEREBY  THE  WATER  IS 
SUPPLIED  OIRECTLV  TO  THE  ORUM. 


TOP 

COVER 
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IRON  MULES  PROVE  THEIR  USEFULNESS  ON  GRAND  CANYON 
NATIONAL  PARK  PROJECT 

Compiled  from  a  report  submitted  by 
William  L.  Eager  of  the  Division  of  Management 
(Not  for  release) 

"Iron  Mules"  -  Fordson  tractors  equipped  with  steel 
dump  bodies,  as  shown  in  figure  i  -  proved  to  be  a  useful 
type  of  equipment  for  making  short  hauls  from  a  gasoline 
shovel  on  the  cape  royal  road  in  the  grand  canyon  national 
Park,  Ariz.    The  slow  speed  attainable  under  average  condi- 
tions is  such  as  to  place  this  type  of  equipment  in  competi- 
tion only  with  horse-drawn  dump  wagons  for  short  hauls  on 
grading  work.    Even  in  this  case,  as  shown  by  the  graph  in 
Figure  2,  it  is  cheaper  to  use  dump  wagons.    There  are  other 
factors,  however,  that  are  not  indicated  by  the  costs  which 
seem  to  favor  the  iron  mules.    for  example  with  this  type 
of  hauling  equipment,  material  can  be  dumped  over  the  end 
of  the  fill  where  wagons  could  not  be  used.    provided  the 
dump  bodies  are  suitably  reinforced,  large  rocks  may  be 
handled  by  the  iron  mules  that  could  not  be  accommodated  |n 
dump  wagons,    also ,  because  no  turning  is  required,  the 
iron  mules  require  less  space  than  any  other  type  of  haul- 
ing equipment,  and,  therefore,  may  be  used  in  cramped  quar- 
ters where  there  would  not  be  sufficient  room  for  wagons , 
for  long  hauls,  however,  the  horse-drawn  dump  wagon,  the 
motor  truck,  and  the  tractor  attached  to  dump  wagons,  all 
transport  the  material  at  a  cost  considerably  below  that 
possible  with  iron  mules. 

a  time  study  was  made  on  the  grading  of  the  cape 
Royal  road  on  two  iron  mules  hauling  material  for  a  distance 
of  95  feet  from  a  koehring  3 /4-cub i c-yard  gasoline  shovel. 
The  actual  distance  the  material  was  hauled  was,  in  reality, 
1 25  feet  because  the  shovel  was  swinging  through  an  angle  of 
approximately  180  degrees.    the  entire  outfit  seemed  to  be 
working  at  nearly  maximum  efficiency,  with  little  delay  to 
either  the  shovel  or  the  iron  mules. 

The  iron  mules  are  designed  to  travel  when  loaded  in 
what  is  normally  the  reverse  gear  for  a  fordson  tractor,  and 
to  make  the  return  trip  in  low  or  possibly  high  gear.  the 
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driver  is  seated  beside  the  motor  and  faces  the  load,  an 
arrangement  which  has  several  advantages  because  the  driver 
is  able  to  see  where  to  dump  the  load,  and  then  may  continue 
ahead  if  necessary,  using  the  dump  body  as  a  bulldozer  to 
push  the  material  over  the  edge  of  the  fill.    also ,  with  the 
power  applied  to  the  forward  axle,  the  steering  of  the  unit 
is  made  easier,  especially  on  the  hard  pulls.    another  ad- 
vantage is  that  the  high  speed  is  in  the  direction  where  it 
is  of  the  greatest  value  -  that  is  on  the  unloaded  return 
trip.    However,  during  the  time  that  the  study  was  made  the 
return  trip  was  made  always  in  the  normal  low  gear  so  that 
the  opportunity  of  determining  the  reduction  in  costs  made 
possible  with  the  high  gear,  was  lacking. 

The  iron  mules  were  loaded  with  2  heaping  dippers 
from  the  3 / 4— cub  i c— yard  koehrlng  shovel,  making  an  average 
total  load  of  |.s  cubic  yards.    the  average  speed  of  the 
loaded  iron  mules  (in  reverse  gear  )  was  154  feet  per  minute, 
and  the  average  returning  speed  (in  low  gear  )  199  feet  per 
minute,  making  an  average  speed  throughout  the  round  tr i p 

OF    176   FEET    PER   MINUTE.      On    LONG  HAULS,    WHERE   THE  ROAD  IS 

in  fair  condition,  it  is  believed  that  a  return  speed  of  5 
miles  per  hour,  in  high  gear,  might  be  expected .    this  cor- 
responds to  a  speed  of  440  feet  per  minute,  and  under  these 
conditions,  for  the  given  length  of  haul,  the  average  round 
trip  speed  would  be  297  feet  per  minute. 

An  estimate  of  the  cost  per  working  hour  of  each  iron 
mule  follows: 


Driver  at  $4.00  per  8 -hour  day  _    $0.50 

Gasoline  -  1.9  gallons  at  $0.25    0.48 

Oil  and  grease  -  $1 .00  per  day  _  0.13 

Depreciation  -  $1,150  In  2  years  0.30 

Repairs  -  $2.00  per  day    0.25 

Interest  at  6  per  cent  _  _  0.09 

TOTAt.    PFR    ONE    WORKING    HOUR  $1.75 
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An  estimate  of  the  cost  of  the  entire  outfit  per  8- 
hour  day  follows: 


Shovel  _    $30.00 

Operator  _    1 0.00 

Pitman  _    3.50 

Dumpman  -  2  @"$3.50   7.00 

Iron  mules  -  2  @  $14.00    _  ^   28.00 

Overhead  at  10  per  cent   7.85 

Total  estimated  cost  per  8-hour  day  $86.35  or  $90 

in  round  numbers. 


The  shovel  observations  indicated  an  average  of  98  dip- 
per loads  per  hour  or  a  total  of  623  CUBIC  yards  of  material 
moved  per  8-hour  day.    The  entire  cost  per  cubic  yard  of  the 
material  (as  measured  in  the  dippers)  is  estimated  at  $90  =  *o  14 

626 

per  cubic  yard.    The  contract  price  of  the  unclassified  mate- 
rial (in  excavation)  was  $1.35  per  cubic  yard.    At  the  time 
of  the  study  the  contractor  seemed,  therefore,  to  average  a 
profit  on  the  entire  outfit  of  over  $700  per  day  * 

As  Indicated  In  Figure  I,  the  subgrade  was  rather  soft, 
but  in  spite  of  thjs  adverse  condition,  the  iron  mules  lacked, 
apparently  neither  power  nor  tractive  force . 
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MODERN  EQUIPMENT  FACILITATES  CONSTRUCTION  OF 
OIL-PROCESSED  FEDERAL-AID  PROJECT  IN  NEW  MEXICO 

Contributed  by  the  Division  of  Construction 
and  compiled  from  a  report  suemitted  by 
A.  V.  Williamson  of  District  3 
(Not  for  release) 

Modern  equipment;,  as  shown  in  Figures  I  and  2,  facil- 
itated THE  OIL  PROCESSING  OF  THE    11.2  MILES  OF  GRAVEL  SUR- 
FACING on  Federal-aid  project  No.   150,  between  Los  Lunas  and 
Isleta,N.  Mex.    The  equipment  consisted  of  a  I ,259-gallon- 

CAPACITY  GlLMORE  DISTRIBUTOR,  2  SPEARWELL  ROAD  MAlNTAINERS, 
ONE  DOUBLE-DISC  HARROW  PULLED  BY  A  CLETRAC  TRACTOR,  AND  ONE 
LIGHT   GRADER    FOR    SMOOTHING   AND    FINISHING   THE  SURFACE. 

C.  C.  Cash,  superintendent  of  oil— surface  construction  for 
the  State  highway  department  was  in  charge  of  the  work  which 
was  accomplished  apparently  in  a  very  satisfactory  manner. 
The  oil  was  furnished  and  spread  at  a  contract  price  of  7 
cents  per  gallon  by  the  gllmore  oil  company  and  the  processing 
of  the  surface  and  the  final  finishing  of  the  shoulders  was 
accomplished  by  the  state  forces. 

When  the  oiling  operations  were  begun,  only  one  j - 
spearwell  malntalner,  and  one  russel  10-foot  blade  grader 
pulled  by  a  monarch  tractor,  were  being  used  for  the  process- 
ing.    |t  was  found  that  better  work  could  be  done  with  the 
spearwell  malntalner  which,  because  of  its  higher  speed, 
mixed  the  material  better,  and  in  less  time.    mr.  cash  stated 
that  the  department  planned  to  obtain  another  spearwell  maln- 
talner, and  one  more  harrowing  unit.    this  additional  equip- 
ment would  make  it  possible  for  the  oiling  force  to  process 
on  the  same  day  practically  the  entire  length  of  surface  over 
which  oil  could  be  spread  conveniently  by  the  contractor. 

According  to  Mr.  Cash,  from  5  to  6  hours  were  required 
to  heat  properly  a  railroad  tank  car  of  OIL,  although  the 
FIRST  2  cars  delivered  had  to  be  heated  for  12  hours  because 

THE  STEAM  CO  1 LS  WERE  BROKEN.  THE  LOADING  OF  THE  DISTRIBUTOR 
TRUCK  FROM  THE  TANK  CAR  AVERAGED  A  TOTAL  T J  ME  OF  FROM  4  TO  5 
Ml NUTES . 


( 
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railroad 


Figure  1.  -  (Top)     Unloading,  the  oil  froft 
car  into  the  motor  distributor  truck. 
{Middle)    Spraying  the  oil  upon  the  scarified  surface 
{Bottom)     Disc-»harrowing  the  oil-treated  gravel. 
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The  original  gravel  surfacing  on  this  project  con- 
tained A   VERY  HIGH   PERCENTAGE  OF   FINE   MATERIAL  BUT,  BECAUSE 

of  the  extremely  dry  climate  and  the  high  winds,  much  of 
this  material  had  been  lostj  so  that  the  tests  made  by  the 
State  inspector,  during  the  processing,  showed  6  to  |2  per 
cent  of  the  surfacing  passing  a  200-mesh  sieve.    a  minimum 
of  6  inches  of  gravel  was  originally  placed  on  the  entire 
project,  but  during  the  processing,  the  surfacing  at  a  few 
places  was  scarified  clear  through  to  the  subgrade  -  the 
gravel  at  these  locations  being  approximately  4  inches 
thick,  loose  measurement. 

the  working  force  at  the  time  of  the  inspection  of 
the  project  consisted  of  |2  men.    the  usual  routine  of  0 1 l- 
processing  work  was  followed.    the  original  gravel  surfacing 
was  scarified  to  the  depth  estimated  necessary  to  obtain  the 
required  thickness  of  the  scarified  gravel  at  the  rate  of 
approximately  one-half  gallon  per  square  yard.    the  distri- 
bution was  followed  immediately  by  the  d i sc— harrow] ng ,  and 
this  operation  was  continued  until  the  second  application  of 
the  oil.    this  secono  coating  of  oil  was  mixed  with  the  har- 
row, and  a  third  application  was  followed  by  a  repetition  of 
the  same  process.    the  final  processing  with  the  blade  graders 
was  continued  until  the  desired  color  of  the  surfacing  was 
obtained,  when  a  st a i n  test  was  made  on  a  selected 
sample  of  the  processed  gravel  to  determine  whether  the 
proper  amount  of  oil  had  been  added. 

at  the  beginning  of  the  work,  through  the  town  of 
los  lunas,  1-3/8  gallons  of  oil  were  used  per  square  yard 
of  surfacing  and  a  4-lnch  depth  of  treated  roadway  was  ob- 
TAINED.   This  amount  of  oil  was  reduced  later  on  to  provide 

ONLY   FOR   A   3-1 NCH   COMPACTED   THICKNESS   OF    SURFACE.      THIS  TREAT- 
MENT  REQUIRED  APPROXIMATELY    1.3   GALLONS   PER   SQUARE   YARD.  |N 
GENERAL,    AT   THE   TIME   OF  THE    INSPECTION,    THAT   PORTION  OF  THE 
PROJECT   ALREADY   PROCESSED   SEEMED  TO   HAVE   AN   EXCESS  OF  OlL, 
ALTHOUGH   THE   STATE 'S   SUPERINTENDENT   OF  CONSTRUCTION  WAS  OF 
THE  OPINION  THAT   THE   MIX  WAS   JUST  ABOUT   RIGHT,    WITH   THE  EX- 
CEPTION  OF  A    FEW  SHORT    STRETCHES.      THE   STAIN  TESTS,  HOWEVER, 
INDICATED  A   SLIGHT   EXCESS   OF  OlL.      THE  OlL   FOR   THE  PROJECT 
WAS  KNOWN   AS  GlLMORE   60-70,    MEDIUM  GRADE. 
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It  was  observed  that  the  narrow-tired  vehicles  of 
the  local  Mexican  population  were  cutting  up  the  edges  of 
the  uncompacted  surface.    the  superintendent  of  construc- 
tion signified  his  intention  of  halting  this  ravelling  by 
compacting  the  edges  of  the  surfacing  with  a  light  roller. 

At  the  time  the  project  WAS  INSPECTED  it  was  esti- 
mated THAT   THE   COST   OF   THE   WORK  WOULD  AVERAGE   FROM    | 2  TO  13 
CENTS   PER    SQUARE  YARD. 


